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WI ABSTRtCT 
A process fur rmrystalhzin_p cmde, rod-like or jagged 
crystals of 3-nitro-l,2,Q-triazo~-J-one into spheroida! 
crystals by using water containing from 0.01 to 0.20 
weight percent ox’ a fluorcxhemical surfxtanr and from 
0.01 to 0.20 weight percent of methyl cellulose. 

A statutory invention registration is not a patent, ?t has 
the defensive attributpC of a patent but does not have the 
enforceable attributes of a patent+ ?Jo article or advertise- 
ment or the like may USC the term patent, or any term 
suggestive of a patent, when referring to a statutory in- 
vention registwtion. For more specific informstioa’on the 
rights asswiated with a statutory invention registration 
see 35 USC 157. 
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PREPARATION OF SPHERUXDAL 
3mTRO-1J,4-TRIAzOL5-ONE BY 

CRYSTALLZZATIUN 

This invention relates tu hererocyclic organic expio- 
sives and more parzicularly to nitrated triazoles. 

hitro- 1,2,4triazol4lone (NTO) is typically recrys- 
tallized in ordinary water. Unfonu~ttly, NT0 rccr)-ls- 
tallizes from the water in jagged rod-tike particles that 
have a tendency to agglomerate. The itregular and 
jagged crystal shapes causes the mixing of the formula- 
tions witi NT0 to be highly GSCOUS and diffkult to 
process and to pow. As a rsult, the amout of NT0 
which cilll be used in a proccssable explosive composi- 
tion is limited and the performance of the explosive is 
therefore reduced. 

S. L. Collignon in US. patent application, Ser. No. 
07/213,037, filed m July 24, 1988, titled “Preparation of 
Spheroidal 3=Ni~~f,2,4Triazol~Sbne”, disclo~ a 
method of manufacturing spheroidal NT0 by rc-crys~& 
king ST0 from alcohols of 1 to 4 carbn atoms or 
mixtures of tha alcohols with water. The spheroidal 
NT0 crystals produced were less than 150 microns in 
size. It would be desirable to provide a method by 
which larger spheroidal NT0 crystals could be pro- 
duced. Bimoda mixtures of large and small NT0 cry- 
tab arc new to ~hitvt high performance explosive 
mixturts. Also, txplosiv~ with high concentrations of 
NT0 can lx proctsxd and poured into brnb~ wing 
bimodd spheroidal NT0 mixture. 

SUMMARY OF THE INVENTION 

Accordingly ~fl object of this inventio mehod of 
convening jagged rod-like 3-&o- i ,2,4=triuoi- 5-ant 
crystals into spheroidal crystals. 

Another object of this invention is to provide an 
inexpensive method of producing spheroidal crystals of 
3-nitro- 1,2,44riazoWonc. 

A further object of this invention is to provide a 
method of producing spheroidal crystals of 3-nitro- 
1,2,4triazol-S-me in the 300 to 500 micron range. 

These and other objects of this invention arc accom- 
plished by providing: 

a proca comprising the folloGng steps in order: 
(I) completely dissolving 3-&e 1,2,4trGuol-5-one 

in water containing from 0.01 tb 0.20 weig.ht percent of 
a fluorochttical surfactant and from O,Ol to 0.20 
weight percent of methyl cellulose at a tcmptrature of 
from 60’ C. to &J than the boiling point of water at 
ambient pressure; 

(2) cooIing the aqueous solution formed in step (1) as 
a rate of from 6’ C/minute to 20’ C./minute while the 
solution is agitated u&l the solution is at a temperature 
of from 0’ C. to 10’ C.; and 

(3) isolating the product spheroidal crystals of 3- 
nitro 1,2,44azoI-5-one. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMEXT 

In this process, crude, jagged, rodlike a-nitro-IS- 
triazol-S-one are recrystallized in a water solution con- 
taining from 0.01 to 0.20. and mure preferably from 0.05 
to 0.10 weighr percent of a fluorochemical surfactant 
and from 0.0 1 to 0.20 and preferably from 0.05 to 0.10 
weight percent of methyl cellulose, 

2 
Surfactants are composed of an insoluble tail and a 

SolubiIizing group* In conventional hydrocarbon SUC- 

factanu, the insoluble tail is usually a long hydrocarbon 
chain md the solubiliring group is a hydrodhik group 
such a sodium ur pot&urn sdr of a carboxytic or sulfo- 
nate group. In fluoruchemicd surfactants the hydro- 
phobic hydrocarbon chain is repiaced with a hydropho- 
bic perfluoroalkyl or a fluorinated alkyl group. The 
solubiltig group will be hydrophtiic. 

The fluorochemical surfactants which can be used in 
this invention can be of the ani~tic, cationic, ampho- 
teric, or nonionic type. Their hydrophobic tail can be a 
perfluoroakyl or a fluorinated alkyd chain. Types of 
surfactant which can be used include amine perfluoroal- 
kvl sulfonates, ammonium perfluoroal kyl sulfonarti, 
fkorinated 8lkyl auatemarv ammonium i&ides, fluori- 
nated alkyl polyo;yethyl&c ethanols, and fluorinated 
alkyl amDhotctic mixtures. The specific fluorochemical 
surfact& listed in Table 1 have been successfuly 
tested. 

TABLE 1 
NAMES fYPE DESCRWi-ION 
Fluorad @ FC-99 aaionic w prfluoroalkyl sulfonats 
FIuorad @ FC-IoO ampbotcric fhmmwd dkyl amphot& 

mirrum 
Fhmrd @ FC-120 UhliC pmmonium pcffluofoakyl 

sulfoaota 
Fhoilzd @ FC-13s donic fiuorinatd alkyl quaternary 

ammonium iodidcs 
Fluorrd @ FC- 170 nonionic fluarhatd dkyl poty- 

oxy&ylene ethanols 

In the first step of this process, crude, jagged, rod-like 
3-nitro- 1,2,4-triazol-5~nc is dissolved in the surfactant- 
/water solution at 8 temperature of from 60’ C. t0 just 
less than the boilhg point of water at ambient pressure, 
and more preferably at 70’ C. to 90’ C. Care is taken to 
assure that all of the crude 3-nirroll,2,4-triazol-5-one is 
dissulved. Even small mounts of crude rod-like Gtro- 
1,2,44riazol+onc can act as seed crystals causing for- 
mation of rod-like crystals rather than the desired sphe- 
roidal crq’stals. This is avoided by using less 3-nitro- 
1,2,4-triazol-5-one than the amount needed to form a 
saturated solution and by heating the solution for a 
sufficient time. 

In the second step, the aaueou 3-nitro-1,2,4-triazole- 
56ne solution is cooled d&n to a temperature in the 
range of from 0’ C. to 10’ C. at a rate of from 6’ C./mi- 
nute to 20’ CJminute. Dwi.ng the cool down, the solu- 
tion is agitated (e.g., stirred) at a moderate to fast rate. 
As cry&s are formed, the a&ation causes them 10 
collide with each other and with parts of the cqstalliter 
(especially the agitacorj thus brting otT new crystal 
nuolei. As is known in the a~, rhis formation of second- 
ary cpstal nuclei helps the crystallization process~ 

Finally, the spheroidal SniIro- l,24-triazol-5-one 
crystals are collected (e.g., by r&ration) and dried. The 
surfac*a;lr;t water filtrate can be reused in the process. 

The senerd nature of the invention having been sst . - 
forth, the following example is presented as a spe?ific 
illustration thereof. 1t wiil be understood that the inven- 
tion is not Iirnited to this specific example but is suxep- 
tible to varic~s modifications that will be recognized by 
One of ordinary still in the art. 
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What is claimed is: 
EXAMPLE 3. A process for producing spheroidal crystals of 

In 8 2-liter flask, 80 g of 3-nitro- 1,2,4triUOM*nc, 3-nitronl,2,~t~oI-5-onc comprising the following 
0.8 g of FIuorad @ FC-408 surfactant, md 0.8 g of steps in order: 
methyt cellulose were added to I liter of water. This 5 (I) complctcly dissolving 3-nitro-l,2,+triazol-5-one 
was hated at 80’ C, until the hitr0-1,2,4-tri~&hnt in water containing from 0.01 t0 0.20 weight per- 
had completely dissolved. With agitation (stirring), the cent of a fluorochemincal surfactant and from 0.01 
solution was cooled with an ice bath to &low 10’ C. d to 0.20 weight pment of methyl ctIlmlose at a 
The product was separated by filtration and dried. The temperature of from 60’ C. to Icss than the boiling 
grbct was white sphtraidal CIJW& of 3-nitro-1,2,4- lo point of water 8t ambient prtssurt; 
triad-S-one which were in the 300 to 500 micron size (2) cooling the aqut0u.s solution formed in step (1) at 

a fate of from 6’ C./minute to 20’ C./minute while range. 
The process was repeated SUCCeSsfUlly Using Fho- 

the solution is agitated uxltil the solution is at a 

rad (EJ EC*99 (am& pcrfluaroalkyl sulfonates), FC-100 rs temperature of from 0’ C. to 10’ C.; and 

(fluorinated alkyl amphotcric mixture), FC-120 (ammo- (3) isolating tbt product spheroidal crystals of 30 

nium perfluoroalkyl sulfonatts), FC- 135 (fluorinati 
nitro-1,2,44ri~uM+xx. 

alkyl quaternary ammonium iodide), and FC47CK 
2. The proCCLss of claim 1 wherein the temperature 

(fluorinated alkyl polyoxycthtlene ethanols). These 
range in step (1) is from 70’ C. to 90’ C. 

3, The pr- df claim 1 wherein the water contains 

Obviously, numerous mtiifiations md variations of 
4, The process of claim 1 wherein the fluorocbemicd 

~urfa~tant is ~~Itctcd from the group consikng of amine 
the prtscnt invention are possible in light of the abvc pefluorortlkyi sulf~nata, ammonium perfluoroalkyl 
ttdhngs. It is therefore LO be understood that withirr 25 sdfon.atq fluo&td dky~ quaternary ammonium io- 
the scope of the appended clti the invention may be didcs, fluotbatcd alkyd polyoxytthylene ethanols, and 
practiced otherwise than as specifically described fluorinated alkyd amphoteric mixture 
herein: c + c L 5 
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